Synthesis of Macrocycles over Molecular Sieves: Characterization, Activity and Mechanisms by MOTKURI, RADHA KISHAN
Abstract
This thesis covers extensive research investigations to develop and characterize zeolite based heterogeneous catalysts and processes for the synthesis of pyrrole based macrocycles with high potential for specialized applications. In a nutshell, (i) The macrocycles synthesized over zeolites and mesoporous molecular sieves under liquid phase and microwave condition are: ? Meso-alkyl calix(4)pyrroles from pyrrole and acyclic ketones ? Meso-cycloalkyl calix(4)pyrroles from pyrrole and cyclic ketones ? N-confused calix(4)pyrroles ? Higher order Calix(n)pyrroles ? Meso-aryl porphyrins ? Calix(4)phyrins from pyrrole, ketone and aldehydes ? Organic molecular sieves using porphyrins as building blocks ? Carbazoles and pyrimidones ? Cyclic NYLONs (ii) Thorough characterization of these macrocycles by ( 1H&13C) NMR, Mass (EI, HR and CID), FT-IR, UV-vis. C.H.N. analysis and XPS studies for organic molecular sieves. (iii) Detailed mass spectral study of calix(4)pyrroles. (iv) Encapsulation of porphyrins by various techniques and test its catalytic activity by oxidation of cyclohexene. (v) Zeolite molecular sieves as sorbent in TLC plates for insitu synthesis of calixpyrroles, porphyrins and other macrocycles in a combinatorial approach. (vi) Synthesis of mesoporous molecular sieves ? MCM-41 and its analogues, viz., metal-MCM-41, MCM-41 with different Si/Al ratio etc., ? Mesoporous Molecular sieves by using calixpyrroles as swelling agents. ? Mesoporous Zirconium phosphate (ZRP) (vii) These molecular sieves are thoroughly characterized by XRD, FT-IR, ICPMS, SEM, TEM, BET- Surface area, Ammonia TPD, Solid state NMR, TGDTA, UV-DRS and pore size distribution. 
  	 


